Abstract --The fading of wireless signals is not a random process, it is deterministic since it is the result of interference between signals following various paths to the receiver. We exploit this deterministic nature of the fading signals and propose a novel approach to communication over the fast fading channels. The key step in this communication system is the prediction of a future block of samples of the fading coefficient from previous observations. This prediction algorithm is closely tied to other important components: feedback from the receiver to the transmitter, transmitter signal optimization, and tracking at the receiver. The objective of this work is to anticipate "deep fades", which severely limit the performance of mobile radio systems. This capability will potentially result in reduced power requirements for wireless channels.
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I .INTRODUCTION
The transmission path between the transmitter and the receiver can include reflections by terrain configuration and the man-made environment. Therefore, the fading signal results from interference of the several scattered signals. When these scattered components add destructively, they cause "deep fades", which result in the bit error rate @ER) loss and the associated high power requirements. Therefore, it is desirable to predict deep fades, and, in general, fading variations, and compensate for the expected power loss at the transmitter. We address the deterministic prediction of the variations in the flat fading coefficient. By prediction we imply estimating an entire future block of fading coefficients based on the observation of the received signal during an earlier time interval. Using this ability to forecast fading coefficients, we can optimize the transmitter signal and reduce the average transmitted power.
II. PREDICTION OF THE FADING CHANNEL
The flat fading channel coefficient is given by the sum of N scattered components N n=l c(t) = A. e W n t + C , where (for the nfi scatterer) A, , is the ampiitude, fa is the Doppler frequency, and +, is the phase [l] . Physical evidence suggest that the actual number N of significant scattered signals is modest, and the parameters A,,, fo and bare slowly varying [2] . To predict the fading signals, we employ the Maximum Entropy Method (MEM) spectral estimation followed by linear prediction (LP) and interpolation [3] . The channel coefficients are modeled as the output of the autoregressive system (AR) with poles on the unit circle whose phases are given by the Doppler shifts fn. In the implementation, the actual number of poles exceeds N. The initial coefficients of the model are obtained based on a block of To avoid error propagation later in the prediction and to save transmitted power, the proposed prediction method is combined with adaptive tracking and transmitter optimization. In particular, a power adjustment method is investigated [4] . where the transmission is interrupted when the signal enters a deep fade (using a power threshold), while the transmitted signal power is inversely proportional to the channel gain otherwise. This method reduces the BER for the flat fadiig Rayleigh channel to and beyond the BER of the AWGN channel at the expense of bandwidth increase. More efficient d i n g and tracking methods are investigated to reduce transmitter power variation and to improve performance. 
